in a sample. The methods are distinguished by having a plurality of binding events in a smgle 
vessel usingamixture of differentially eTag reporter-eonjugated binding compounds, the release 
of identifying eTag reporters of those binding compounds bound to their target compounds « the 
same vessel and the detection of the released identifying tags by separation of the tags m a 
single run. The eTag reporters are distinguished by havmg one or more physical character,^ 
that allow them to be separated and detected. 

The method employs a mixture of binding compounds bound to eTag reporters, where 
each eTag reporter has a characteristic that allows it to be umquely detected in a smgle 
separata run. The method involves combining the eTag reporter conjugated binding compound 
with a sample to determine the presence of a plurality of targets under conditions where the 
binding compounds bind to any reciprocal binding partners to form a binding complex. After 
sufficient time for binding to occur, the eTag reporters can be released from binding complexes 
in the same vessel. Various techniques are employed depending upon the nature of the btnd.ng 
compounds for releasing the eTag reporters bound to the complex. The released eTag reporters 
arc then separated and identified by their differentiable characteristics free of interference from 
the eTag reporters still bound to the binding compound. The techniques for differenttatrng 
between eTag reporters bound to a complex and not bound to a complex, include enzymatic 
reactions that require the complex to extst for cleavage to occur, modification by ustng 
Ugand/reccptor bmdmg, where the ligand is par, of the bmding compound, so that after cleavage, 
eTag reporter still bound to the binding compound is modtfied, dual binding to the target 
resulting in release of the eTag receptor, where optionally eTag reporter bound to the bmdmg 
compound is modified, and the like. 

One set of eTag reporters are distinguished by differences, which include mass as a 
character,*. These eTag reporters do not rely on differentiation based on ol.gonucleotides of 2 
or more usually 3 or more nucleotides, but rate on organic chemical building blocks that are 
conven.en.ly combined together to provide for large numbers of differentiable compounds. 
Therefore while the original eTag reporter or eTag reporter conjugated ,0 the bindmg compound 
can have 2 or more nucleotides, when released from the binding compound, the released eTag 
reporter wi.l have no. more than3, usually not more than 2 nucleotides. Of particular .uteres, are 
eTag reporters ma, are charaCerized by differences in their mass/charge ratio. These compounds 
are distinguished by havmg differences ,n mobility and are charactered by havtng reg,„ns, 
which serve as (1) a cleavable linking region; (2) a mass-modifying region; (3) a charge- 
modifying region; and (4) a detectable region, where the regions may be separate and d.st,nc. or 
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eTag reporter, may be combined inland assays with compounds having a.l of theregtons 
withinasingleregionto further expand the number of Afferent compounds used aseTag 
porters ,„ a multiplexed determination. These compounds find use wi«h other compounds 
Ire the different regions are presenting same moiety, for example one to two regtons, 

.nterfering matenals and their differences in mobihty wiU a«ow for accurate detechon and 
quantitation. — ■ ■ " 



Pagers fl-H, Please rep/e the c^^*^^TSL 




..Figure 33 is a schematic dtagram of the steps mvolved in the synthesis of the 
phosphoroamidite ofbiotny deoxycytosine (dQ— . — 



Pageq, «nes^4 ^sercpl^he^^ 



_ Fig ure 34 is a schematic diagram of the steps involved in the sjmthests of the 
phosphoroamidite of biotin-deoxyadenosine (dA).~ 



aging, presence of part.cu,ar strains of anorganism and idling the organ.sm and stram, 

particles, magnetic or non-magnetic, e.g. late* par.ic.es, dextrose, sepharose, celMose, e C, 
.anerrnaya.sofmduse.rnsomes.tuationsotherreceptorsmayfinduse.suchas.ectms, 

LLgh covalent or non-covalent bonding. Activated surfaces find use, where te 
bindmgtothesurface.e.g.si.ylch.ondcmodifiedglass.cyanogenbrormdemod.fied 

l r auired.Ligandshave or canbe provided w,th active functional groups for W,n «o, e 
JL tfdestred thebindmgto the surface canbe accompl.shed ,n two steps by ond-ng a 
gan d to drerecprocaibind.ngmemberandb.nd.ngabgandbind.ngnrember to the support for 

ach aU— ent.sloc^^ 

ag7e,.a.argear n o»n,ofbuffera,pH,,forexar„p 1 e,>_200r„M ph os P b a ,e,wherea mm on,a, 
produced that creates a localized basic environment. 

The sample is combmedwHh the recprocalb.nd.ng member, „h,ch may be boundtothe 
supportor subsequent* bound to me support. After wash,n g away *e other components o the 
mLe receptor for the target pr„.e.n labeled w,h eTag reporter molecules spec* .for the 

bythedegreeof.ossof.hebindingaffim^asthenumberofeTagreportermolecules.s 
■leased Normally.thesupportboundreceptorandtheeTagreporter labeled receptor w„,b.nd 
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eTag reporter molecules are released and assayed. 

Where Retarget permits binding of two reeiproca. binding members orwhere an 
* f~ fhr example, U.S. Patent nos. 5,843,666 ana 3,3 / 

fv^t rhanneline involves having two reagents, where the tirst 
absorption or emission of light. Channeling m 

====== 

========= 

=======»=- 

available ,0 react w,,h the suscepttble function* that .snotbound to.be targe,. 

.„, idase NADH .FMNoxidoreductase, galactose 

,nH Onecleavab.elinkcanbe b asedon«beo M da.,onofsu.furorselen,um,wherea 
local pH. One cleavame 6-position in relation to an 

activating group, which makes the hydrogen a to the activating g P 
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removed by base, so as to release the oxtdized functionality to which vs attached the eTag 
reporter or to be subject to oxidation with release of the eTag reporter. Alternatively, one may 
use metal chelates that are stable at one oxidation state and unstable a. another oxidafon state. 
Other compounds include o -substituted methylenes, which have an eTag reporter bonded 
through a leaving group, such as sulfonyl, oxy, amino, etc. 

By using a heterogeneous system, a first agent for causing cleavage may be bound to a 
surface to provide an environment for release of the eTag reporter when bound to the surface. 
Whereasecond agent is required to cause the release of the eTag reporter, the second agent ,s 
added after sufficten, time for the eTag reporter conjugated binding compound to become bound 
to the surface. Where the target is a nucleic acid, the nucleic acid may be bound to the firs, agent 
containing surface by having ssDNA binding proteins bound ,0 the surface or other convement 
means know, in the art. Once the target is bound to the surface, the eTag reporter conjugated 
oligonucleotides homologous the targe, nucleic acid sequences are added, followed by the 
second agent Wife Hgands and protetns, one can have receptors, which bind a. one site, on the 
surface and eTag reporter binding compounds tha, btnd at a d.fferen, site forming what ts 
referred to in the art as a "sandwich." 

For singlet oxygen, one may use various sensitizers, such as squarate denvatives. Sec, 
for example, U.lman, e, al., Proc. Natl. Acad. Sc. USA 91, 5426-5430 (.994). Examples of 
combinations that find use m this invention may be found >n U.S. Paten, nos. 5,536,498; 
5 536 834- references cited therein; RH.Wasserman and R.W.Murray. Singlet Oxygen. 
Academic Press, New York (1979); A.L.Baumstark, Single, Oxygen, Vol. 2, CRC Press Inc., 
Boca Raton, FL 1983. Other cleavage mechanisms may be found in W099/645 19; 
W099/1 3 1 08; WO98/0 1 533 and W097/28275. 

Singlet oxygen reacts with a wide variety of double bonds, with cleavage of the double 
bond to an oxo group with separation of the eTag reporter. Illustrative olefins include vmyl 
sulfides vinyl ethers, enamines, imines subsisted at the carbon atoms with an a -methtne (CH, a 
carbon atom having at least one hydrogen atom), where the vinyl group may be m a nng, the 
heteroatom may be ,n a ring, or substituted on the cyclic o.efinic carbon atom, and there wrll be 
at leas, one and up to four heteroatoms bonded to the olefinic carbon atoms. The resulting 
d,oxe.ane may decompose spontaneously, by heating above ambient temperature, usually below 
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about 75°C, reaction with acid or base, or photolytically in the absence or presence of a 
sensitizer. Numerous articles describe a variety of compounds that can be decomposed with 
singlet oxygen, where the articles are frequently interested in light emission, so that the 
compounds have more complicated structures than are required for the subject purposes, where 
only cleavage is required for release of the eTag reporter from the binding compound. 
Therefore, for the most part, synthetic convenience, stability under the conditions of the linkmg 
to the binding compound and conditions of the binding, and efficiency of release will be the 
primary factors in selecting a particular structure. 

Articles of interest which are illustrative of a much larger literature include: Adam and 
Liu J Amer. Chem. Soc. 94, 1206-1209, 1972, Ando, et al., J.C.S. Chem. Comm. 1972, 477-8, 
Ando, et al., Tetrahedron 29, 1507-13, 1973, Ando, et al., J. Amer. Chem. Soc. 96, 6766-8, 1974, 
Ando and Migita, ibid 97, 5028-9, 1975, Wasserman and Terao, Tetra. Lett. 21, 1735-38, 1975, 
Ando and Watanabe, ibid 47, 4127-30, 1975, Zaklika, et al., Photochemistsry and Photobiology 
30, 35-44, 1979, and Adam, et al., Tetra. Lett. 36, 7853-4, 1995. See also, U.S. Patent no. 
5,756,726. 

The formation of dioxetanes is obtained by the reaction of singlet oxygen with an 
activated olefin substituted with an eTag reporter at one carbon atom and the binding compound 
at the other carbon atom of the olefin. See, for example, U.S. Patent no. 5,807,675. These 
compounds may be depicted by the following formula: 



(eTag reporter - W)(X) n C „= C P (Y)(Z) 

wherein: 

W may be a bond, a heteroatom, e.g. O, S, N, P, M (intending a metal that forms a stable 
covalent bond), or a functionality, such as carbonyl, imino, etc., and may be bonded to X or C a ; 

at least one X will be aliphatic, aromatic, alicyclic or heterocyclic and bonded to C „ 
through a hetero atom, e.g. N, O, or S and the other X may be the same or different and may in 
addition be hydrogen, aliphatic, aromatic, alicyclic or heterocyclic, usually being aromatic or 
aromatic heterocyclic wherein one X may be taken together with Y to form a ring, usually a 
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heterocychc ring, w,**e carbon atoms towMch .hey are a«ached,ge„e ra «y when ofte, than 

hydrogen be,ng from about. to20,u S ual,y Uo ,2, more usually 1 .0 8 carbon atoms and oneX 
w i nhave0.o6,usuany0.o4heter„ato m s,whiletheo te Xw 1 Uhavea, 1 eas«oneheter„a,om 

and up to 6 heteroatoms, usually 1 to 4 heteroatoms; 

Y w„l come within the definition of X, usually being bonded to C ( .hroughaheteroa.om 
andasindicatedmaybetakentogetherwithXtoformaheterocyclicring; 

Z will usually be aromatic, including heterocyclic aromatic, of from about 4 to 12, 
US ual.y4tol0carbon atoms and 0 to 4 heteroatoms, as described above, betng bonded drrectly 

to C, or through a heteroatom, as described above; 

nis 1 or 2, dependtag upon whether theeTag reporter is bonded to C„ or X; 

wherein one of Y and Z will have a functionality for bindmg to the binding member or be 
bound to the binding member. 

Whtle no. deptcted in the formma, one may have a plurality of eTag reporters inasingle 
molecule, by having one or more eTag reporters joined to one or both Xs. 

UlusKative compounds include S^eTag reporter) 3-th.olacryhc acid, N-(eTag reporter) 
N .methyl4-am,no-4.bu,eno,c acid, 0-(=Tag reporter), S-hydroxyacroiein.N^carboxypheny.) 
2-(eTag reporter) imidazole, oxazole, and thiazole. 

Also of mteres, are N-alkyl acrid.nyl derivatives, substituted a. the 9 position with a 
divalent group of the formula: -(CO) X 1 (A) - 



X' is a heteroatom selected from the group consisting of O, S, N, and Se, usually one of 
the first three; and 

A is a Cham of at least 2 carbon atoms and usually not more man 6 carbon atoms 
substituted with aneTag reporter, where preferab.y the other valences of A are satisfied by 
hydrogen, although the chain may be subs.ta.ed with other groups, such as allcyl, aryl, 
heterocyctic, etc. groups, A generally being no. more man 10 carbon atoms. 
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Also of interest are heterocyclic compounds, such as diheterocyclopentadienes, as 
exemplified by substituted imidazoles, thiazoles, oxazoles, etc., where the rings will usually be 
substituted with a, leas, one aromatic group and in some instances hydrolysis w,H he necessary to 
release the eTag reporter. 

Also of interest are tellurium (Te) derivatives, where the Te is bonded to an ethylene 
group having a hydrogen atom P to the Te atom, wherein the ethylene group is part of an 
aHcyclic or heterocychc ring, that may have an oxogroup, preferably fused to an aromatic nng 
and the other valence of the Te is bonded to the eTag reporter. The rings may be coumann, 



i,.„-mYa7me tetralin. etc.— 



Page ^Wes 3"- »> f> lease replace fa toted P ara g ra " h the f0 " OWin8: 



- In one approach, the e-tag probe is constructed sequentially from a single or several 
monomenc phosphoramidite bu,.d,ng blocks (one containing a dye residue), which are chosen to 
generate tags with unique electrophoretic mobilities based on their mass to charge ratio. The e- 
Bg probe is thus composed of monomeric units of vanable charge to mass ratios bndged by 
phosphate linkers. Figure 4 rllustrates the design and synthesis of e-tags using standard 
phosphoramidite coup.mg chem.stry. The separation of e,a g s on a LabCard (Figure 5) has been 
demonstrated.- . — ~~ === = ~~ = 



TN THF CLAIMS : 

Please can^f claims 1-4. 

Please add the foll owing new j^ldms_5-25: — — 

~ SSTtoS^^pr^ or absence of one or more target compounds in a 

sample, the method comprising the steps of: 

providing one or more antibody binding compounds specific for a target compound, each 
antibody binding compound having one or more eTag reporters attached by cleavable linkages, 
the oneormoreeTagreportersofeachantibody binding compound being distinguished from 
those of other antibody binding compounds by one or more physical charactenstics; 
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